Isolated left subclavian artery has been documented to be associated with several congenital cardiac defects, including tetralogy of Fallot and transposition of the great arteries. In some cases subclavian or pulmonary artery steal phenomenon may occur when the isolated left subclavian artery connects to the main pulmonary artery via a ductus arteriosus. The isolated left subclavian artery may be part of the cardiac manifestations in multiple congenital anomalies, such as VACTERL association. We describe subclavian and pulmonary steal phenomenon in a neonate with complex congenital heart disease, including an isolated left subclavian artery, and left lung agenesis. An isolated left subclavian artery is rare and its association with agenesis of the left lung has not been reported previously. 
trophy. Two-dimensional echocardiography demonstrated atrial situs solitus, a large primum type atrial septal defect, and a common atrioventricular valve with an indeterminate common ventricle. The ascending aorta was located to the right of the main pulmonary artery with a side-by-side arrangement. The aortic arch was right-sided. The first cephalic branch of the arch was the left common carotid artery. The pulmonary valve was mildly stenotic (pressure gradient 18 mmHg). The left pulmonary artery was not visible. There was a large patent ductus arteriosus, which connected to the left subclavian artery (LSA) distally and main pulmonary artery proximally with bi-directional shunting. Cardiac catheterization and angiography confirmed the aforementioned anatomy, including absence of the left pulmonary artery, the origin of the left subclavian artery from the main pulmonary artery via the ductus arteriosus, and retrograde flow in the main pulmonary artery (Figure 2 ). Other physical findings, computerized tomography and sonograms confirmed several other anomalies, including absence of the left radius and thumb, agenesis of the left lung, and agenesis of the left kidney. These extracardiac anomalies are characteristic of the VACTERL association. 2) This anomaly may derive from dual ipsilateral breaks in Edward's hypothetical arch development system.
3) One break is due to involution of the left dorsal aorta with migration of the left seventh intersegmental artery (subclavian) artery to the level of the left sixth (ductal) arch. Another break is caused by involution of the left fourth arch. These dual involutions leave the LSA isolated from the aortic arch but connected to the pulmonary artery system by a patent arterial duct or ligmentum arteriosum.
In isolated LSA, diminished pulses and a lower blood pressure (relative to the right arm) may be found in the left arm. Because the LSA is connected to the main pulmonary artery via the arterial duct and to the left vertebral artery cephalically, both a "pulmonary steal phenomenon" from retrograde filling of the pulmonary arterial trunk and a "subclavian steal phenomenon" from retrograde circulation to the vertebrobasilar system may be noted. [4] [5] [6] These findings were present in our patient.
Various intracardiac anomalies may be associated with isolated LSA, the most common being tetralogy of Fallot. 2, 7) Isolated cases with a double-outlet right ventricle, 8) complete transposition of the great arteries, 5) and interrupted aortic arch 9) have also been reported. Our patient's complex intracardiac malformations and absence of the left pulmonary artery have not previously been reported.
In addition to the cardiovascular malformations, our patient also had several extracardiac anomalies typical of the VACTERL association. Total agenesis of the left lung associated with an isolated LSA has not previously been reported, although there are reports of left lung hypoplasia in many cases of isolated LSA. While the mechanism is unknown, we hypothesize that our infant has an extreme form of this anomaly.
The management of isolated LSA consists of repair of the associated cardiac malformations and ligation of the PDA to prevent the pulmonary steal phenomenon. 10) However, patients with cerebral insufficiency or claudication of the left arm may require reimplantation of the LSA into the aorta. In our patient, a Fontan type operation or total cavopulmonary connection at a later period may be the best option, along with reimplantation of the LSA into the aorta.
